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AVIAN TUBERCULOSIS. 
A discussion of avain tuberculosis may 
conveniently be carried out under five 
heads. First, communicable nature of the 
disease; second, methods of dissemination; 
third, detection; fourth, post-mortem, ap-
pearance of the tubercular bird; and fifth, 
control. 
COMMUNICABLE NATURE OF THE DISEASE. 
When Robert Koch, in 1882, discovered 
the bacillus of tuberculosis, he established 
the fact that this organism was the sole 
direct cause of tuberculosis in mammals, 
and that no case of the disease could pos-
sibly occur unless the germs gained en-
trance to the body of the susceptible in-
dividual from an already existing case. 
Later researches showed that in this par-
ticular, tuberculosis in birds differs in 
nowise from the disease in man and the 
lower animals. Although poorly lighted 
or poorly ventilated houses, insufficient or 
unwholesome food, errors in breeding, the 
presence of mites, or any other condition 
which would tend to lower the normal 
vigor and vitality of the birds may become 
accessory causes by making fowls more 
susceptible to attack, yet before the disease 
itself can occur the germ must gain a foot-
hold in the body of the bird. 
METHODS OF DISSEMINATION. 
Buying in new stock.—Probably the com-
monest method of spread of tuberculosis 
from flock to flock is by the transfer of 
infected fowls. A hen may be quite se-
riously affected without showing any ex-
ternal symptoms of _ the disease, and such 
an individual when introduced into a flock 
can serve as a source of infection for other 
fowls on the premises through the drop-
pings as described below. 
Transmission through eggs.—There is 
considerable experimental evidence to show 
that transmission through eggs is a possible 
means of spread. As early as 1889 Maf-
fucci inoculated eggs with tubercle bacilli, 
incubated them, and proved that although 
the presence of the germs evidently did 
not hinder the development of the em-
bryo, the bacilli remained alive and later 
caused disease in the chick. Koch and 
Rabinowitsch in examining 459 birds from 
the Berlin Zoological Gardens, found 
tuberculous ovaries and eggs containing 
bacilli "in a large number of cases." Rab-
inowitsch, from experiments with 32 eggs 
inoculated with tubercle bacilli of avian, 
human, and bovin origin, concluded that 
tuberculosis may be transmitted through 
the egg. Mohler and Washburn report 
the infection with tuberculosis of guinea 
pigs inoculated with white of egg from a 
tubercular hen. In our own work, we have 
found tuberculous infection of the ovaries 
in five cases out of fifty-four in which the 
ovaries were examined. Although hens-
in an advanced stage of this disease do 
not usually lay, the possibility of transmis-
sion through the egg must be recognized, 
and guarded against in keeping a clean 
flock. 
Transmission from human and bovine 
sources.—The literature on this phase of 
the subject is contradictory. Moore, 
Weber, Shattock, Zwick, and others claim 
that tuberculosis is not intertransmissible 
between the human or bovine and the 
avain species. On the other hand, recent-
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researches by Koch and Rabinowitsch, 
Drew, Morse, Arloing, and others have 
shown that tuberculosis may be produced 
in fowls by feeding or direct inoculation 
with tuberculosis material from cattle and 
from man. Experiments of Rabinowitsch, 
O. Bang, de Jong, and others have shown 
that tubercle bacilli from avian sources 
can infect mammals. Our own investi-
gation along this line has been rather lim-
ited, but the results thus far obtained are 
in accord with others. Of six guinea pigs 
inoculated, two each, with pure cultures of 
the tubercle bacillus from three different 
hens, one of each pair on post mortem 
examination 100 days after inoculation 
showed positive though not extensive le-
sions of tuberculosis. The other three 
pigs are still alive and apparently healthy 
ten months after inoculation. Of six 
guinea pigs, two each, inoculated with tu-
bercular tissue from three different hens, 
one pair, chloroformed and examined post 
mortem 80 days after inoculation, showed 
no sign of tuberculosis. The other two 
pairs are yet alive and apparently healthy 
six months and five months respectively 
after inoculation. The possibility of in-
fection from "following" tubercular cattle 
was investigated to a limited extent. Seven 
one-year old chickens were turned into a 
shed where all the manure from a herd of 
twenty-two tubercular cows was stored. 
After fourteen months the birds were 
killed and examined, but none showed tu-
bercular infection. Further work should 
be done along this line, however, before 
conclusions can be drawn as to the danger 
of fowls contracting tuberculosis from cat-
tle by this method. 
Summing up the results obtained from 
the latest and most extensive research, it 
appears that tuberculosis is intertransmis-
sible between the human or bovine and the 
avian species, to a certain extent, and that 
the avain bacillus so called must be con-
sidered as not a distinct species, but merely 
a variety, the differences in character of 
this organism from the bovine or human 
types being due to environment. _ 
Transmission of Tuberculosis in the 
Flock.—The most common source of in-
fection in the flock is undoubtedly the 
droppings of affected birds. When the in-
testines are affected, some of the tubercles 
on the intestinal walls may break down and 
open into the lumen, discharging the ba-
cilli into the intestinal canal to pass out 
with the droppings. When the intestines 
bear these open tubercles the bacilli may 
almost invariably be found in the drop-
pings. We have made microscopic examin-
ations of the droppings of fowls in 29 
cases in which the intestines were tuber-
cular as shown by subsequent post mortem 
examination, and have found the bacilli 
present in the droppings, sometimes in 
enormous numbers. In a feeding experi-
ment to secure further proof on this point 
we selected five healthy hens and two 
cocks from the College Poultry Depart-
ment. These were fed droppngs from 
tubercular hens. In all, eleven feeds were 
given at intervals extending over a period 
of twenty days. Of the seven thus fed, 
four died within six months, and autopsy 
showed them to be tubercular, the infec-
tion varying in extent. The other three 
lived for eleven, twelve, and fourteen 
months respectively, dying from other 
causes, and showing no tuberculosis on post 
mortem. While the number of birds fed 
was not large, yet the results are conclu-
sive and confirm the general opinion that 
the tubercle bacilli are most often ingested 
with food soiled with the droppings of 
birds having lesions in the intestines. As 
a control on the birds fed in this experi-
ment we have considered the College flock 
sufficient, inasmuch as there has never been 
a case of tuberculosis among the fowls in 
the College plant. 
DETECTION. 
Symptoms.—There are no definite symp-
toms of tuberculosis of birds in,the early 
stages, and for this reason detection is not 
usually made until it has made serious in-
roads in the flock. Detection by the tuber-
culin test is unavailable as shown by results 
of Ward, Klimmer and Saalbeck, and in 
our own laboratory at Guelph. Tempera-
tures of healthy and tubercular birds show 
little or no difference, either before or after 
the injection of tuberculin. 
Usually the first symptom of tuberculo-
sis noticed is emaciation, or "going light," 
accompanied often, though not always, 
with a pale appearance of the comb and 
wattles and the skin about the head. There 
is frequently though not always a persist-
ent diarrhoea, the droppings appearing of 
a green or greenish white color. Lame-
ness in one or both legs may occur, due to 
infection of the joints. In the latter stages 
of the disease, the feathers become dry 
and ruffled, the bird becomes weak and 
mopy and moves but little. The eye is 
bright and the appetite is usually good 
throughout the sickness, and the affected 
fowls may eat ravenously until a few days 
before death occurs. 
POST MORTEM APPEARANCE OF THE TUBER-
CULAR BIRD. 
Liver.—The first thing noticeable on 
opening the bird forpost mortem examina-
tion is the characteristic appearance of the 
liver, known to poultrymen and farmers as 
"spotted liver." The liver is studded more 
or less thickly with rounded tubercles 
varying in size from a pin point to three-
eighths or even one-half inch in diameter. 
The tubercles are circular in outline, al-
though several in growing close together, 
may coalesce to form an irregular area. 
The tubercles protrude more or less and 
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can usually be readily separated from the 
surrounding liver tissue. The color of the 
lesions may be white, creamy-white, or yel-
lowish-white. In consistency they may be 
either hard and granular, or they may be 
soft and cheesy. On section it will be 
found that the tubercles are not on the 
surface only, but extend throughout the 
liver tissue. The organ is usually enlarged 
sometimes to more than double or treble 
the normal size. In one case that came 
under our observation the weight of the 
liver was one-fourth the weight of the en-
tire bird. The liver apoears to be the first 
point of attack, at least in 102 cases, we 
have found the liver affected in every case 
but one. 
Spleen.—The spleen, which in the healthy 
adult chicken is a rounded, somewhat kid-
ney-shaped, purple organ about half an 
inch in diameter, and lying under the liver, 
is almost as frequently affected as the liver 
itself. Of 102 cases, there were micro-
scopic lesions in the spleen in all but nine. 
The spleen is also enlarged, sometimes very 
greatly, and the nodules may protrude so 
as to make the spleen irregular in shape 
and outline. 
Intestines.—The intestinal system may 
be more or less involved. There appears 
to be no' portion of the intestinal track 
that is more vulnerable than others, as the 
nodules are found in different portions in 
different cases, and in bad cases may be 
distributed throughout the length of the 
intestinal canal and over the mesentery, 
the tubercles varying in size from a pin 
head to an inch or more in diameter. 
When the intestinal tubercles are exam-
ined they are often found to have an open-
ing into the lumen of the gut, and micro-
scopic examination of the intestinal con-
tents at this point shows the presence of 
the tubercle bacilli in great numbers. We 
have always found the intestinal lesions 
exceptionally rich in the bacilli, and these, 
discharged into the canal, pass out with 
the droppings. We have often found these 
open tuberculous ulcers in the lower por-
tion of the intestines and on the cloaca 
itself, in which cases the organisms are 
readily detected in smears made from the 
droppings. This indicates how easily sus-
ceptible fowls may ingest the bacilli from 
infected birds with soiled food or water. 
We found the intestines affected in 55 out 
of 92 birds examined. 
Lungs.—The lungs are more rarely 
affected than the liver, spleen, and intes-
tines. When affected, the tubercles are 
spherical, small and hard, and when pres-
ent at all are usually numerous. 
Other Organs.—Other organs less fre-
quently affected are the gizzard, kidneys, 
proventriculus, heart, ovaries, and skin. 
Bones.—The bones are often affected, es-
pecially about the knee joint, giving rise to 
the lameness or rheumatism, so called, 
which is one of the characteristic symp-
toms of the disease. The right knee is 
more often affected than the left. Only 
the extremities of the bones usually show 
any microscopic lesions, although in bad 
cases there may be lesions throughout the 
length of the femur. In one case which 
came under observation, the disease had 
progressed extensively in the skeletal sys-
tem, the parts affected including both 
knee and both hip joints, besides lesions 
in the shaft of the right femur, both 
shoulder joints, the back bone, the breast 
bone, and ribs, lesions in the last three lo-
cations being very numerous. When the 
bones are affected the lesion is yellowish-
white and lies just beneath the periosteum, 
there being no swelling of the surface, ex-
cept in some rib lesions, in which there is 
a marked enlargement in the rib at the lo-
cation of the tubercle. A characteristic of 
the bone lesions is the enormous number 
of bacilli present. 
Although the lesions are usually quite 
characteristic, a positive diagnosis of tuber-
culosis should never be made without re-
sorting to one of the special staining meth-
ods commonly employed for demonstrating 
the presence of the tubercle bacillus. It is 
only by the use of the stain that we can 
positively separate the disease under dis-
cussion from diseased conditions found in 
"beef scrap liver," black head, "lungers" in 
chicks, etc. 
CONTROL. 
There is little or no satisfaction in at-
tempting to treat individual cases, and the 
use of drugs is a waste of time, patience, 
and money. When once the disease gains 
a foothold in the flock, it is difficult to 
eradicate except by the adoption of drastic 
measures. The quickest and most effective 
method is to kill off all of the birds, disin-
fect the premises as thoroughly as possible, 
and start with new stock from a flock that 
is known to be free from disease. In small 
flocks this method would seem advisable. 
The fowls could be examined, and all that 
were found to be free from disease could 
be sold, thus lessening the loss. In large 
flocks or where it is desired to preserve a 
certain strain in breeding, a modified Bang 
system may be carried out based on the 
same principles as employed in eradicating 
tuberculosis from a herd of cattle. All 
birds that show the least signs of illness 
should be promptly slaughtered and cre-
mated. The well birds should be removed 
to new ground, and new houses built; or 
if the houses already in use are of sani-
tary construction they may be thoroughly 
disinfected and whitewashed, after which 
they may be moved to the new ground and 
used with safety. 
Eggs for hatching should be secured* 
from stock that is known to be healthy. 
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If incubators are used the problem is 
simple. Keep the chicks entirely separate 
from the old fowls and on clean ground 
•only, and as they grow up dispose of the 
•old flock to the best advantage possible, 
again thoroughly disinfecting the houses 
and runs used by the old flock. If hens 
are depended on for hatching, the chicks 
should be taken away as soon as hatched 
to artificial brooders and raised as already 
suggested, entirely separate from the old 
flock. Precautions should also be taken 
to prevent the possible infection of the 
fowls from bovine sources by the feeding 
of offal from slaughtered tubercular cattle 
or hogs, or from human sources by pick-
ing up sputum carelessly expectorated onto 
the ground by consumptive persons. 
Care should also be taken in buying new 
stock to secure birds only from flocks that 
are known to be free from disease. An 
additional preventive is to increase and 
maintain the natural vigor of the fowls by 
care in breeding and feeding, and housing 
in open air houses. 
S. F. EDWARDS. 
FEEDING FOR EGG PRODUCTION. 
You are so familiar with the general 
foods, rations, and principles involved in 
balancing rations and feeding for egg pro-
duction that a general or extensive discus-
sion of this subject would be unnecessary 
on this program. I will confine myself, 
therefore, to certain conditions and prac-
tices, the importance of which is often 
given but slight consideration by poultry-
men who are feeding for egg production. 
I must admit at the outset that these opin-
ions are based upon observations rather 
than upon experiments. 
There seems to be no one "best ration," 
for we find different feeders getting satis-
factory results from rations composed of 
very different proportions of the same or 
different feeds. Generally these rations 
vary in their nutritive ratio, but not so 
much in this respect as in the kind and 
amount of the different feeds. Because of 
the good results from rations unlike in the 
amount of various feeds used, it seems 
quite feasible to advise the use of economi-
cal foods in as large proportion as the bal-
ancing of the ration according to its nutri-
ents will allow. In plain words, wheat or 
oats need .not necessarily be used in large 
proportions when their cost greatly exceeds 
that of corn, buckwheat or other local 
grains. It is well to use small amounts of 
the more expensive feeds for the sake of 
giving variety, but it is rarely necessary to 
use amounts in excess of that needed for 
variety. 
A ration for laying fowls should contain 
a large amount of mineral food. Meat 
scrap usually contains a high percentage of 
mineral matter but seldom enough to sup-
ply the needs of the laying hen. Oyster 
shells and sometimes grit contain a large 
amount of lime but usually a very small 
amount of other available mineral foods. 
In most rations there is a lack of tri-cal-
cium phosphate, which is important in bone 
building. Bone meal contains a high pro-
portion of this mineral, and unless the ra-
tion has a large amount of meat scrap, 
which in itself contains a high percentage 
of ground bone, this material should be 
added to the ration in the proportion of 
about 2 per cent, of the mash ration. 
Meat, because of its high percentage of 
protein, is undoubtedly one of the most, if 
not the most important, food in the ration. 
A few extra pounds of it will often balance 
a bulky, unproductive ration. It should be 
used with the greatest care, for a too lib-
eral portion will force fowls beyond their 
physical endurance. Meat scrap of only 
the better grades should be used. The 
poorer grades contain too large a percent-
age of undesirable matter and are fre-
quently preserved with injurious materials. 
Several cases of poisoning by meat scrap 
have been brought to our attention this 
past winter. 
In determining whether or not a certain 
ration is a forcing ration it is necessary to 
consider the following factors: the physi-
cal condition of the fowls, the relative pro-
portion of grain and mash consumed, 
whether the fowls are confined or have 
free range, and whether the eggs are to be 
marketed or used for hatching. A ration 
which under one condition may not be con-
sidered forcing, under the opposite condi-
tions might be very forcing. For instance, 
a mash containing 30 per cent, of 50 per 
cent, protein meat scrap would be a forc-
ing ration for hens whose eggs were to be 
used for hatching. This is allowing free 
range and one-half as high consumption of 
the mash as of the grain ration. Eggs 
from these fowls would not have a high 
hatching power. This same proportion of 
meat scrap, however, could be given to 
market egg producing hens without seri-
ously impairing their health. 
But a ration so rich has an undesirable 
tendency to force an early molt. It would 
be wise, therefore, to gradually lessen the 
proportion of meat food as the natural lay-
ing season advances, providing enough 
meat so that the hen will continue to lay 
heavily through a prolonged laying period, 
but not enough meat to force her into an 
early molt and consequently shorten her 
laying period. If fowls are made to work 
diligently and exercise a great deal,_ they 
can be given a much richer ration without 
suffering any evil from it. 
During the molting period a large amount 
of protein and oil are needed for the grow-
(Continued on page 45, col. 2.) 
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